DNA methyltransferase 3B acts as a co-repressor of the human polycomb protein hPc2 to repress fibroblast growth factor receptor 3 transcription.
DNA methyltransferase 3B has been demonstrated to mediate gene silencing. The mechanisms how DNA methyltransferase 3B is targeted to specific regions and represses gene transcription, however, are not well understood. Here we show that by using yeast two-hybrid screening, DNA methyltransferase 3B interacts with the human polycomb protein, hPc2. This interaction was verified via co-immunoprecipitation and GST pull-down assay. Sequential deletion analysis showed that the region of DNA methyltransferase 3B responsible for interaction is mapped to the N-terminal regulatory domain. By performing a cDNA microarray analysis in HCT 116 cells, we identified that the expression of fibroblast growth factor receptor 3 is significantly increased upon the small interference RNA-mediated knockdown of hPc2, suggesting fibroblast growth factor receptor 3 as a potential target of hPc2. We further found that DNA methyltransferase 3B enhances hPc2-mediated transcriptional repression of fibroblast growth factor receptor 3, which does not require its de novo methyltransferase activity. Taken together, these results suggest that DNA methyltransferase 3B functions as a co-repressor of polycomb protein in inducing transcriptional repression independent of DNA methylation.